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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deterioration of 
ferroelectric characteristics and cracks and peeling by 
forming an insulating film on the surface of a substrate 
and a lower electrode to the upper section of the 
insulating film and forming a ferroelectric thinHlIm on 
the lower electrode and an upper electrode on the 
ferroelectric thinHlIm while being crossed with the 
lower electrode. 




"SO^UJTIONTAn Tr^u l^t ii^g fi lr^42^ainly^omp rising 
silicon oxide is formed on a silicon single crystal 
substrate 41. Lower electrodes 43 are patterned in a 
specified shape and formed on the insulating film 42. A 
ferroelectric thin-film 44 is shaped on the lower 
electrodes 43. The ferroelectric thin-film 44 does not 
contain lead as a component at that time. A plurality of 
patterned upper electrodes 45 crossed with the lower 
electrodes 43 are formed on the ferroelectric thin-Tilm 
44, and the upper electrodes 45 are paired with the 
lower electrodes 43 and hold the ferroelectric thin-film 
44 and ferroelectric thin-film capacitors 46 are formed. 
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J» , A \t B ^ . n v ^ A , -f U y A . JU t- ~ f A fc 

£©ja^®-^^^. t,L<(imrvfe^ft : &^t-^ne© 
e> & *#-ja^ « t t> a ^ u * 

[ 0 0 6 5 ] E « W It © 5 1 © C tt X A ^ & <t 0 

^^© < tit(tta9-y v v Hl^tliB«& 

[0 0 6 61 «flttittfl:**©attiS52a)i«Bl*te*-^^ 
Tt»IPI«©nJtK^«fc^iaiB^flE^**- S « W it H 5 1 , 

*B^©5 2^IC^©aftg^-H^lC%^5^^fc*tCUi-fii 



( 8 ) 



9 - 1 0 2 5 8 7 



13 



14 



[ 0 0 6 7 ] 



( J£ & 09 ) (10 0) ->ij3>»|i*£&&&^®£!£rt:^ 
T & ft v l J =J > <S iO: ) jJ^!iii)? 5 0 0 nmO 

K£0e&^£fe*&^2 0 0 n m<DT®&m*Mf$.l> 

ffjfc® t IT 7 0 0 r, 3 0#Ra, 10 
;i,y;U*££fflt>fc. I$fi£3>* ^ * > *f V ;/ a * * -> K , 

h LT, £J&, ^jtl£ISOSl/i)l 3 0 0 nmOPb 

( z r . . . t i • . • ) o. mmz&fc^fr* &&<t<Dtz 
tb<D&m®\*7 o or. 3 0#ia), tt«&tft*"rffv*, 

[ 0 0 6 8 ] B6», #S&»««-C«fl*Ufc P Z 
nfc. P Z T»»«#»K^Ktil 

m&^&fc nt ^ ^ - £ 

— -[00- 6"9i — (-^-j&#J-l-)--l£-&#J-<^^ 

mcO^aftftlSA^^^tt^Kfc^fiELfc (10 0) v-U 

■ce^TBSS (KJ? 2 0 0 nm) fii/^ 30 

$ar)ilUi)? 2 7 0 nmfl)S rB i: T a « O* i$ 
iS£&^tfflM4 , TfroT&&rt:88£^ £ © BSI © & 
[0 0 7 0] H 7 14, 3t^ffiaaT»JKUfc^A£«l<0 

fc. 

[0071] (^SJfi«2)it«E«t^«<OKKt5 0 0n 
m<03»ttft«l^e»&*tfe»K*«^Ufc (10 0) -> u 
3>iji*s&&«t*tf]#l" :fti:RF^/ty^tei:±o 

t»K»IPi:J:9T 7 0 0 t. 3 0»©»jaS&ft«» 
|ffl&*TfT?Tlft<fcfflffl**TCi:i::«*:0, fife It ^ * > 50 



|-I$f>}Ti^LtI)l 5 0 n mO&m^? > 
fribUZ>®&®* #c^-cRJS 2 0 0 n m©ea* & fc* 

[0 0 7 2] f£K«**&fc0ffiUfc««l£«tt7 0 0 

*&*^&fg£X*y^>^LTia®/^->£ffmU 

t^tll^SOOnmOPZTii^ilSl/^ l& 33 * 7 
00t, 3 0#©&&S!K:<fc^T*£a<t£-t*fc. £ <*> ? 

[oo7 3i ms t*, K^mmtk-zm&isfrr z 
n & a* -p . 

[0074] (mi&m 3) J£*£#] £: N&<0fli5# 5 0 0 n 
mg)»ittfl:IK^ 6ft:^«S»l8lfe^fiR U fc-(10 0 ) '> 'J 



? V^S^fiSSE 1 1 0 0 n m"CJE*jS U fc. £ <D & & 
^t£ffi[iPi:«toT 7 0 0 t, 3 0 #©&ffiS!£Bfe&# 

BB^^Tff o TittftiffifflfeJSfeTc t c «t o Iftfl:^^ 

B!l36^&5Krt?IWihia«r»n8tUfc. » 6» tl fc & ft * * > 

T, Jtttflfl, ^JIW 1 £: PI — © R F X/^y ^ ^KSS8S 

£ ffl ^ T I TO^e^SMittlBfeK^S 0 nmi:t^i$ 
L . $tVTm & 2 0 0 nmfl)fi^^6ft5T»fii6* 
^Ufc. fi!£Ka^€»«l0mUfc««fi«ttt7 o or, 3 

0»|B1, »*SL«£*-C7 = "-^**Ufc. -far 

fittUfc. tfc««f!l t 1^ U '/Jl/yjl' P 2 T»K€S«atBB 
tc X tf > 3 - h \Z £ 0 UT , PC^i^nt^TBl 
03OOnm(OPZT»i£^liU ft * * 7 0 0 r , 
3 o #©»Jttlfiic J; o Tfiafl:* c^PZTl^^ 

[0 0 7 5] @9tt, ^i85fcfcTia5&L*:PZTS$& 
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[ 0 0 7 6 ]£IJ:©IM^^^ 2 - 
4S©j£&&ft---?&#2 0 0 nm©e&*fcfc*-ta®« 

too??] si^mffi± 6 hmmm 2 <oa«»« 

g P r 2 3 . 3nC/ca ! T&O. #g)S6« 3 © P r tt 
24. OmC/coi 1 T<&0> Jttt«IPtUTH*C*U 

&&©Pr=24. SuC/c*' tit-<XKt/»a2L# 
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Item] &»ia<*8ltt44*«»«:S*r L&vifc*, lft<t 

^^ 5 0 0 - 8 0 0 t®^^ 
J&ll!£*f&UTt>, |ft*jR42«t>^©IQ««fc-fc**l**» 

[ 0 0 8 0 ] 

<t-> U =1 6ft*lfe*K42&^Ta««43*«S«Er * 

SiSt, ^aafcttfcK******"?** **** 

[0 0 8 1] 2. fitlSEl. ^©©^a^tt^®^^ 1 -* 5 
^T, IftaiH^Bftfk^'J =3 >, MK^7^ PSGX 

-tt* (6) t*4n*it^**^*^ 6 *« tT 

-5 &£Sm#*SBS&^. 
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A:Bi. Ba. Sr. C a © ft 6 i§ # 2> 1 O t> L 

[0083] B : T i . N b . T a . W Mo. F e . 
Co. Cr©rt36»&iS«ift*l^*>^< tt ** k5E: *** S 

m : 1 - 5 © g &ft. 
[ 0 0 8 4 ] [ffift] ^lO^I^SS. SSlfcWl* 1 ** 

.tie -fist (6) -ea*n*«*«**^^^ 
~>u =i >j^€i)a:sttaK42*<*iisiie«E--ris*4iJic 

[ 0 0 8 5 ] [ffffl] If X^X 

:/x#<< h.fflatsi«flei=flBr*finfc»»*«tt*^ 

ttSitiaffitt 7 o o - 8 5 o t;©«ifi-c***<. - ^ u 
>t^aTtr^^Tt,S>UH©t*x^xii^<t^^^^^ 
^©^fi!t7C^«> aaffiiftfl:^ U n >*»^J**lfe»K42i: 

fficj£«urttttffi^W«l44©iE«r<tfiiafl:*Bi*^* 

ts £ ft & & tit * * # < £ Stb $ ■& * - t « & < * * ^ * * 
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[ 0 0 8 7 ] 3. IWE2. EttctftttaffSSK**!::* 
1>T. ^Jia^i^m^^^^SrBi: Tar O, . Sr 
Bi: N b > O, . S r B i « T i . O-.ittt^S 

[ 0 0 8 8 ] CttfiSU mi©^^^flg. SISA6«1^>* 
JSf * . 

t>ffinfc&&ta£r#£^U, P r - 1 0 - 1 5 it C /cm 
: tPZT (Pr= 2 0 - 3 0 {iC/ca ! ) P L Z T 
( Pf = 10-20wC/ci ! ) tL£0>1b%*\«>*'J* 

h ^^m^tc fcEttraaaaaa** u&am# 

2. tc^^^ii^^ic^ffl-r*. 
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£/£#<!:ir-5&&Sat , £ © ± © S ** * fc R * 

BS it Ji £ * c©fiJ6K±H±l=»^&*ifc«[ftO«ttO 
TBSfcS*. flffiRJ&l«±IBfcTffi*ffii:©nOlc»*t£ 

[ 0 0 9 0 3 [tildcl 3S2(OiJI^S, ^JEffll2A<» 

« * * . 

*. sat* siSHiJt)a5itTa««43i:©iioi=asnt&n 

fc*§ttB52tt, fc»tt<t*T«fc;&n*RfclWltB5l£: 
T«ttflU3©tt»ttfl£*«l*n ^ -e:TTfiBie«43^S«4l 

[009 1] fi£*©«««#»K* : F^*5^'Ctt* TSS 
tB«XttJi«««©W»*^*»tt<*®fc^ lttfiR * se 

ttSfeflitffc^ afcWfc#3£T*Dltt*10 0%©ttfl: 

& n m M ft b T -«£■ ffl T S « ... R JSW it Jcf 
— STft -ft -* -IK— -tf -fifc -fc-^-*->-»-& — £-tt-i&--£-U*>-fc-#— 

[0 0 9 2] EP^, 0^^6ft*T»«Si43*i4jaT* 

difin. 9fi»««=»IK44ta&^e»A*TEBfltt« 
43©#®te. j»ffliC«):oTffl*Oftfl:*A t *ttl-fi^ 

b fc /£ T © *3B 5k « ffi <*> # & » * * a ^ ffi ^ 

Ttt*&flEfcSv>. €£^T. T»ffi«43-RJ£WihB5i 
©fBI|-|^{t^t^JS^^^ ( -^ bT ^* uW: - (7> ^ , ''^ i ^® 

5Stt«#»JK44©»fiE*«*fl:i"*©*«iWUTiJrffi©tt 

|ft«tfefcift^9itt®W e WK44SJEJfiJfC#*. 
[ 0 0 9 3 ] [3ft%] RlSWltlBSI,. *0ttJ@52©#*E 
| :< t0, 8ttte©»SWfcttttt**W&*lft»K42^©» 
H © t£ » • Rj&*38fi**££tt<iS^ttfl6©**JB 
j^^ttiWIBK^fcB^fiKCteTOSn©**'** 

[ 0 0 9 4 ] 5. ftiiE4. ffi*©ftttflftfr»fiS#^K*5 



ft:<tt,ia»JSL±©ttfl:** 1 &^*»W^*0. 

lijiiB^f 5; ;u a - a . =: * y . * > * ;w . * 

> ^ * x > . t'J^fV. ^ n A , n y ;U 

©?^*>fc<£t>l@^^Jt©:k®?S&"C<&0, 
tt«fr»K*«±E-tt^ (4) Xtt (5) T^sn^fl: 

[ 0 0 9 5 ] IB 2 ©S&JteJ&te. £M«2**Jt 

[ftsjfl] RJSI»±B5lfc«ttli5 2©l*#£E-*fctt 
-ft: ^ W . ^ae^t-S^T^TC^Tfil^T^C^t-ctO, 
RjSWltH5lt*0«JB52©#B5T«^«Ji!^lfc^Bt*«> 

ffi!fc»52£TS5*tt43©#BB-Ctt£&<tRlS£ 

BltB5l£T«««43©tt*tt**»aT«lttfclBlt-r 

[ 0 0 9 6 ] &H*5fc**tftB52^*ESl* 
20 -6 C t i'O SJSRi±»B5l t Ta5««43©Wa»ffi&^J 
± S it T . rtfi£^«K©«!i»€#«Ci:**"C**. 

«E»K*«(Pbi-.-«A. ) ( Z r . - , T i , > O i "C 
^$tly = 0. 3-0. 9 (flH©/t*.*-*tt8&1E5. 
K tt IC «P U * > T**^^>tt^^3>lft» (PZT) 
fc:EEfcift#fc_T*fc«tt#»E-ca?K RJ&IWitB*< 



30 [ 0 0 9 7 ] [fllJ*] 2 ©3SJfi«*ffi. 2 

[flsffl] fflfiS. TfffflR!lil/ftJ:K. liE-M:* 
-CSSn«PZT©9fta«(*:»ia44i:lftfl:^^>t>K 
tt^*>£*T##ttP ZT^^®^©lt^m^a-h©pg 
<t v n = f ^ • tt ft: ^ ^ > * ^ * * R * W it » 

5l©«l*'&t)l4:CJ:Oies«ftt©»««^^ : E | J**^ T 
3SKRfcWitB5lfcfc«5E*fttf/XH 

TSimet43©^^^iffi^rp]-t - t a«-c# 

40 [ 0 0 9 8 1 6*ffi5. al®©^l^tC^T^- 

7. gtis£4. Ettc^ssiia^fSBisit^KJs^T. ens^ 
Goi>rni&»T*o. racsj6iwit)Bd«^'5 r >. ;w a 

>. ^ n /» . -*y^rJU©^^'>^<tt>l@ 

so tt«ft«j©ww-e* o • aniEttttafrWK^-ft^ 
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